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t Jfegffi6Jt©gfitt, «SWb¥Wfc*gttft4>< t 

ft^a*«tB!Biasiof/W7. io 

ftfi^S n*4#fFfi!#©®ffiSfl 2 «E«ffl7V<-r X. 

wmBt&imex.mfuz. 20 

5, 'J><i&2-P©£g£5 5?a>«fc>)/><8iLfr 
& * >a©S£&*~.©£fti;: J: 

?TJt*sn«mm«o«B« sneKor/w x. 

Z fla«MM*#p H©g{tT-;fc.5&l*fit#©SeB3l 5 
8> {b9t««4W«JR|Hcfeij*Kfl:#:X{±Ji7c#T*4 30 
9 i) - 3 - ^ f-;l/f-* 7 x >T* 0 , fro 

K<b#*< 1 2 Tft«Mm««)Mn 8 tor©? 

1 a fi#-t*;t¥«-r-5 0 2 . 1 2&tf*© 

ffe© b K y ? xSSHA^^^Pi »>£.*£JS<*©gfi£ 

©fv\'-fx. 

• 

12. 2r>0UK-yni§*S:t^ »2i^ftOl/ 
£ft£S7cU S2a*(**iMtLrx*^4 f -fe|fK 

a 

1 4. »iWK , y^xa^»fc»2bK-»^xa^i» 

fci<b9t«ffl^nIiSS«CwJC»+4S3a^#ti:J:^r 50 
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aaW^SBtt-TiWIBIISolBH* 1 2OTJW>7VW 
»2SEH©7*/WX. 

1 & nea&tttftfy u >-e**»ft»*©«H 

$1 5IEto^Wx. 

1 2 *«tta^#r*^r^©*w9ttawb^ 

«»aatfa^»-e*5j3r>A:«a«:«a+* 
3^taw4Wtt *«trt«wi«©«Ha i 

1 8. mic^^itm^iwm 

»<**&**bj: 9a**att**a*s 

2 0 . ^ttaieiisttLto 2 ^emmst * 

SHU** & Jft£ L fcl^TML*^^ * 

2 1 . a^#3ft*«*«ttT?. «ffi©»ia©BBftT . 

w»t«tti:©ai«H«*«L, a^oJWMisia 1 ) 
o«afu-3^ratt^sa*:*L^ K^jaaasufc^- c 
x* /wr-*mn L*oiitart- « c t &ttfm# 

2 2, i^ft7x>, 3->f*f'*7x> 

oa-sf*a#^sa^sn«f»miMi© 
2 3. jek, mmnfrnzMSfoRxfj 

«ffi*fc*5oa^**^*vtt»(*t-J:o 

-fx. 

5>iftcAo. j:04*(cn«a?stta#ft'<-x£07 r ^-r 

Sj 1*1 LIS- 

-■y*7*/W>Ui. =6 7 ^a«@K. h7>^ 
<W®Mfl®BttS?*ttlBStE (Substrate 
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tt v x * > «ii9>8K©x 7 ^ > ^(c J: o r» b n 

MSfAVx (vls i) xz^n^wmmzo* 

ZfefttZztZ^ts. 

x £ wmonnw t z age w it * z t t 

<t¥$}\t}lz&fctZ>7'><'( *)±Mmzftz>hZ 
tnizta^tz. zft*<D&Wl±x>H®&^CDl:<toz> 

as, ig^^^s^m h 7 >vx ?-#a*#i* 
5 8-ii 4 4 6 5^5S/Tx^n/c e ^^f^isite 

UT h7>X-^U7-tr^U> N vX-*"'J 7-tr^U> 

fflSftrtfc. z<Dm^\±znb<on&fc<?>W&o> 1 &. 
mz-o^rmmznx&b?^ mm. m&fto&ttf* 
<<m>uiY)w~<yA <D&n ttztmrnizmzizLr 

m^mm^mcom^m^izm^t^mmmz 
rtzitm&tLxm^tiz* ffiTfsznzmFETiz 

&^t\,^ztx&z>. 

ojiu?ho^y?£ iz m A t Z>ztftx^& fb¥ft A 

ACjSSt^TY^DXb^ h D --y ?TVWXGDgfjg 

U^^^^fbtci: T$Jffl)1-* ^ £ ftx% £ ?<< t- K 

# v w ? d mm ?' < -r x £ ffitt -j- * t - £ * o 
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RBOI) HatfWliD«Elcb^OWti:«ffit©iBI 
l/h; xI^-7©»ff/W x £g 

^ ^Oj^g^^S^ft^-X^U? hP^D; -y 0 

TVWx££&-f*fcfc*. 

IS (photolithography ) ft&Srfflt'i 

xtm&mz&m zmm ts *txw$L uznmz n$&x 

£<*TB*{fcLfc (de r i va-t zed) 

0 VVy KXx-h^h vV^X^^^OctdtC, T 

30 ^oiy-n (^fflm©*ft-e«as:«awti:»tt+^ 
mzztz^tix^ mttomzLiia&izijizhtf-e 

^djlU^ hay li3)m&%X*$>*. ft7x> 

fm7x >^s^¥ti, nmzfccxi o io^: 

^<EfbL. ^SSl OHziCfclNTftl 0 0 007? 
^^-©«*«MB«:4^4. ^y-3-y 1 6 

j 7-y 9z±izmti*<o#iz#&z#tzn&m>iimm 

50 §©ttjSK*®LTfb^WA*^lSS-r-SJ:oiCflF^. S 
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*xii/<7v^Aif©^)ittatt7'/wxs:, meant 

^^ft7i>f^ xrt. *-fX^hS< % *tt« 
BattT**itKJ:0. ESffi^, «*tfft*0lftL* 

tattftLfc 2 oxrt-enRjbo^ ^di 
~y >*2^xt±-tnia±©*«a©7u-iw(4»$-& 

TflF&o UK'y?xB£{*T?fc*#y7-U>rt. 0. 
5 M NaH8 0 4*««t-*5^rJ*SCE+ [L I 
VJ:0/hStt«{ll[-e«HtT?*9. a 5 M N a H 8 
0 a I CM^Tfc-f*i;:Hi**fiL £tSCE + Q. 4 
VTM 0 6 feZBA.Zmm&ttl'), a. 5 M N 
aH 3 0 4VcJbW-Wl^«ffi, «SCE + a7 v 30 
t«ltti:tt4«*<Ctt««:*-*-*. *K'J7- 'J 

«+*#«J7-i Jvofi. ©fflsftBic 

oftkHofe? S: ^ U 7 - U > * U * -fr * C t (c J: 

40 

mmzMm%*)$} \ o 4 sraAsmsAw^n*. 
*ffltta^fttt#y-3-y^;i/^*7*>t*tf. * 

nii**ttS* (t 9x 1 0 2F/c 1 I L 3 ) ZGL 
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LT*fflfci0>fcU fr^MBEL 1 0 0XSfcm&rffl3t 
a;«y^f/W xtiO. Bffi£l 0. 0 0 

£50~150iT IxjyxmZQ.. f~0. 15^ 

rt. (loo)Sf 0>±£JM45OO-I Q> 
0 0 0t>nho-A^5 j 0 2«SrJ*fi*-a'rff 

n<0\itA,E\±3Ltz f r4^*7 iA-ii:ffbn^) teg 
11-- va- ^-F (A> J> Bard ) ( 
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v-t^fy*- (Marce 1 Dekker K 
N, Y. . f 9 8 4 )SICJ:^ TzUnoT 
* 'jx>f#;l^X h 'J- (Electroanaly 
tical Chemistry J N 1 3#*£7 
-;k ^'ia,7'J-(K,WoMurray )# 

t'-;K 2. 2' vtr'J v>Rt/i:ti«)<DB# 
ifc. 

ii^^l^^vtMt^^;*?- (i o 

nophore ) *#fc£»a^TS§SK*-? & 

^ v tttftx&zzt&tobtixi-** u k -yni^ 

^^^VS***©!^-?**. *S»l j r4. 4 73 
. 6 9 5-§-Sr/fRl4. 4 5 9. 3 0 2^(15*1^0 

»*rts**«a»*^affl-r*) i:7^K>(wri 

gh ton) *#E«-f*fcf*oYWi. 4. 4 1 -t' 

try 2;-->A^6«*i-*ft«*-e*i), fi£^o#w 

^■v7M;i/ : 4 > 4 I -t'fcf ';^^Av-*ft 
+ U ^fUl^A©'^* Ktt4 

tj3i^Ttt9^t>sn*o^ fch^vuptc i 6^ 

®S>f <fcivezftSra5cLT 

<t<»»$nfc«ji©ai*7c*pt (o) 

ll 9a&tfl 9b@ti,-Ky-3->^;U7 c ^7i>0 
3t*»tt«* 3 0 0 -8 0 0 n m^KB^WInittfifc© 
BBatLT^-T. ^xftjHli4 9 0 nml:l«^ 
U ^Bftft»i7 5 0 nmt;:iRiR1i*£*rr*. 3fc 
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3 0 0-8 0 0 n m^*»**3t¥M^ ? r ^ftti 
. »1 bHt^-r^-iJcafflSrWSCEtt+O. 3- + 

te^mmntiLZiis ce + d. 8 vje^is 

Z-£Zlzr>tiT&ftftm&, 8 0 0- 1 5 0 0 nmli 

10 >KSr?S;*ftl\ 

iz1UBii*itti\ #UtD-;K #1 7 +N->7 c ;b 
t'D -;K U - 3 - 7 * >3llf sK U 7— ! J 

20 -X'$m_£tltz 0 u(7)7^^DXU^hD^n-7*' 

7 h U-te?7X 1 0 0CD? y->;U-A£* U fro 
S/'JaVf-y^^ftV'J *y K • Xx-h • 

U7 h*7&ftOfctf>KJgj£;*ft % 70 am U- 

35 2 0>-?X?ti5 Oftl^L I 4 0 £ ? □ tf)-7-r 

30 lsiSXh^Z'*9->iti-ZtztblzBl&2tltz. 

?af|fi7U>f ttDEC-2 0^ta-l/7 r ■ /< 
7*-K • *f;U2 (S 4 8A777-T 7^X«*t?lt 
JWKPJfflsSlhrn^AHPED I T LTt£ft£ 

ftfc. c©uit7T>r;u±*;ux*y^ • -o^-^tM 

i-h • 7*-A (c I F) KE&2ftfc 0 :wc I F 

x-7*tciHii$n/co wMwrnm^ztwis+Jw* 

X • tfiH 0 0 5A/^-> • yx^U-^ffiffll 
T8af-7'07 7-f;^bO< bfifc. E-lc 5 B x 
40 5 @x 1 0 9 0 1 Ofi¥Ili»B^7XX7^ g > 

0=713- • rD-*"U>f yg V^bA^ L/ciIS2>r >f- 
. Jf * 0 . 0 I M V^f, ( I 0 0 ) IBjnJOp - S i 

^ffl^n/c ^©->y n v^xah^^x i o o o y- 

>;l/-Alc^^T^MSt7- Affi»$n/c. 
^x/xtt68«96©H 2 0 27Ki: 148:1 XOMB. 
50 *£©«£S#Sg«fcS«S*u ffi-f 0 : I 
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£S%tf>H 2 0 27k£ 1 4#ft%£>HC I <htf>S£«g 

fit) Tr-r«fci***u -tLrai&ui*. E«snfc. 
»$nfc)i; •iifi*>KH2<7>& < h-?i ro or 

-;i/OM<b-9->f ^#4 5 0 0t>^hD-A©fs 

U >SWh7-f K<D»&fcti* l 1 8 5 0*>/X 

;UL l l 7«PMB3fctt (x'Jtvy-^) tttfflura 

9 3*. 6 0 0 0 2 OfroBBEIteSnfc. I 

IWty-lV K • 0;l/h777^PR-9 I 4#v 

^-f -7®* h uvx h#**xM±u:frtte>*ifc. * h 

UVZ\>T*&mzntz*)jL^l±4 0 o o 3 0 

#©bbishe**u &tc9 ott-3 5£M^«B£*nfc. 20 

*-yy_y >Stt h *-K©*&^tt. 1 1 R 1 <0 
i/7l>4 1 4 7 0#V7M7Jg* h 

ic^tt^n. 6 0 0 oiaH£/#-c3 0 swings 

v- • >- -x>f '7>480 ODSW^xa . xf7 
h UvX h£B5M^&fcfcGttffl**ifc. :o 
v> >7x/n • XTv't-ltftmt LT3 5 0W*fi7 
-?7>7'<94 0 5 nm^ V^teffl-T** -7Xy*^ 
ttfflHJSWttfc*S^T 5 : 1 fc«/h**i*. 1 8 5 Of* 30 

<omytmm#&m ^n.^hi/y^K^t >tKt i 

K>f^>*"ei : 1 M^f:yyu^ 3 1 2£&H 

*>7*fcfci*T2 0 ^ y h;KDKJg©7 5-1 0 0W 

2JB&Kfb#fTftbftfc. MRC 8 + 5 2 0^^- 
■J > / • yXf A^<7>f ; Dig? U>f ^Mt^^t: 40 

m £ ntz 0 # y 7- y >sw h7^t- Kicfc^rtt 

ffiSftfc^x/M^B&KfbliNRC 3 1 1 7«?tf- 

h;W^>r7X7ifT'5 0W^HUiil0^"7~T*2 

7x/N±^ti 2 0 0*V/7hD-A©fjfeft^ 
. sKUT^-U >Stf h7>f *-Kt::;fctt*JIti5 0*> 
^Xhn-Aoff *-e*ofc. -t©»**«5 0WO)BuiS 50 
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O/^-TX/t-yi'StU 1 0 0 0t>^ho-AO 

LTiiK. #'J7-y >Sttf f ^>f X^fl6ffl*tifc^x 
/sco 9 a L, t £M&*tffcJJ 2 (if ? * v O BUST* a 
7-f JMH£SM?«£Lfcl£*l 0 5 2*v7Xho- 

K«:3g*1-^S"e*^fc««ti:iJ^r©^5 i 

^hb>Xh±^^aZ,/^ti'J7 h -^7^fPU<i:^ 

^gft^xMtuwKs^vx 

5 #|Bk /c/c L # y 7~ U >Stt h 7 W K fcttffl $ 

nfc*xMii5#Hk ftffl£ftfc7x/Nti 
7-b h v^-efiftpae^ft&H^ w ? Diino 

7f>/lT5 0 ^ y MKDKK® 2 0 0W©h52!9>< 
7-T*6 0#«oT^^.t hl/y7h *»*Lfc. 
#y r - y h7^t- KtetefflSttfc* 7 
0 psiON2 b£k£.'*Vis*&5L'f s 7i'frS> 
0>7*Y ft, 7-trh>*T*3 0^ 

f©»^x/M±6Sl/<- lr>h^H 2 0 27Kt l 4# 
tA-b>KDNH 5*^WS^S7K^?Krt-eiSt^$n 

nx-emizfttz. 

X • 7> 9 * • -f >3-*Wf«y K • ^f/US 0 57 

. ^ h UvX ht±^> hVN'*y KiSctt/T^ ^am®7-r 
^oru^^STt-r^^ftlwjK-f^-VTK^l : UcftR 

s*ifc->rw3 1 2 3s«sijT*3g«$n^. mytzfttz 

ffi$lim&77X^*V*>7miZ&\,s-Z7 5 — i o o 

B5U4 0^1 ZOKT-mSltSfttz. «)x/Miffl/9 0 
5^r B l^K«$n, ^X • 7^ y* 

. 03-*U>ff'y K • ^f^US 0 577-f 7^-T* l 

3 1 2a««^s«$nfc. B%$n^fi«(isx 

y^X^i'V^V^m^iJ^T? 5 — l 0 OWT-ljjfpl 
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^0151 *y7*a*fcx*'*X • -f>rw>7 

^hH - =Ef ;l/NU- 8 2 7 Au 

>K*ff4ofc*6fc«fflS*lfc, 'J-h\ *"Vf-f 

•yf-0 1 5 l-e*"/-b;Wb*nfc. ^'v^-(±TO-5 
V<r-yh«:^LT^»7-f+K:«ISti*:. fl^-ft 
titf^xSCJRSSftfc. ^«y ^-tt#vX^03f38U: 

*tt^**tt«HB«^fc^r 1 0 9GJ:9*St\ H 
P«a#*JHSftfc«?5 

Ef£1-<5>/c#> 10 1-l~;K7>Ks (Fe (cN 
) 6] fcJitfl 0 \=E)UDIZ4 (F e (a) 6] * 
^^(icintz (Ru (NH, ) 4 ] C 1 s£ 
#t?*tt«KSaTxX h Sftfc. tt*WlwttN 2 * 
££3-fr*£©Hffi^#&©&®*Fe (cN) 6 3 
- / i-Ztzl±Ru (NHs) 63+/2+b 
0 X * 7-/^^fiff <t «SS{bW9«?S*:4iL* J: 5 

StiN2 OSI^^Q, 1^/1/ f) NaCIO 
4. a5^^NaHS03, 4fcttCH3CNS«* 
I L 1 1 : n-Bu 4 N) CI O2^of: 

«JWb¥MIIBto*«£li><>f > • tf^R D E 3 >U 
*t >-> 3 X 9 *y h i> J: ifc'-r > *> -fr ;U7*d £<£ 

fcJ§£u:ii. /M > • ^7*;bR DE3££*>lcPAR* 
f;U3 6 3 *T>i/ 3 7^7 h/»AVx^7 htfffi 

sce) KBBura»*n^. ttswizwu mm<b^w 
msxt n 2 * fc n a r © *> t -e 2 5 1 tc ^ t^ht 2 n 
fc. 

*y 7- y >s» h7^ft- Ko»*K:idU m^fb^M 

bflfc. ^-0^x>i/ 3 X^*y h^^^i^-e^o^: 
gTOS^fcti. PARtf;H 7 3*"x>V3X* y 
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HJ-^* LTr? hD~?x-*-<7'564BXhU 
. tvo^3-7'^:RDE4 SrttfflLTajff 
Shfc. 

tif/N'OOH A-^^oBgii. CH. CN 
/ 1 I M (n-Bu 4 N) C 1 0 2*T2 5- 
5 OmM\zn-)l$tzltN-/?)\,£a-)\,£ffltt% 
10 Zk\z£*)im<tLt:. **ytTn-;Ui+0 % 8Vvs 
> SCET-ftSU 5KU-N-^^;l/hTn-;Ki+ t 2 

vs. sce t«» Ltz a nstiwmit. -sMon 

M^rll bSSS* 6 7 U-f £ ttstt * z: £ U J: 
fcfc, CH. CN 1 0. I M (n-Bu4N)C 

20 y h 7>f t- Kcgffl^n^fAwx^'f 

ftt, -7^nSgli, CL 01 M Ru (NHs 
) 4" / 0. 1 M N a N 0 . x / H20* 

fc. W ?o«ai±. pHl(O[L5MNaHs04/ 
H2 0*Uii^T»j*$n/i [L 4 4M7-U >ffi&<0 
Kft^«tOSS»<bLfc. *"U7-y>Ci % +a9VVS 
. SCE-efWLfc.- o^T, a^(*©*«%fWBL, 

30 fr^sGtotf 2 ja±o«s«r»au-t©H^gia^i; 

fe^ifT^*SiS-r*^^ pH 1O0. 5 M N a 
H 8 0 4 *THW««E»8SagU J: 0®§*t*§*L/c 

0 #.y7-y>oij$*H«Stt*:«E«aux#>x*i 

^BSsifbLfc. mhstiiz±8m\z#9 7 

- y > «: w*t *hJ(^ 7 7 ^^-as^ y -xr-sa 

Uz. *^T% cH2Cl 2T^'J-X»^U ^ 

t>^y7^y >^(o+Aiz&mzm&btitzZTv-rz 

40 K4L/: e 

«5 0^d>5, l-2^^a>*i. o. l^^a> 
©S^jES^f^ CH, CN / 0. I M (n 
-Bu4N) C10 4Wt3->f^t7x>^ 
»fb1-4CtKJ:0»liS*fc. 5 0m 

M5-yf^ft7x VO#ffiTiC^l>T0, 0 V- 
+ t 8 Vvs. S CEPflfcfcivcBWbSft* 

i\ m&tittGmt. *^+o, 7 vvs. 
so scEizv-?zGtz®mwmE.m28.m*?. 
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w 9nw&7\s<<*mmtir&\zmLx\*^ mm 
u^mmt. itfi-tovvs, scecs?^*. 

\n<on.£$m$i'?4 mmm^ v^^sx? llx 
fimiz <£ offii/c zmmx zzymtt x%m * n * e 

>u xtmmm^zmmtzmzmznztz ry- 

«:Wff4U\ 20 

mutt. msftomtR. ftM&ms*zfmz& 
at*, 

ij t: a -n, X U - N - ^ f - ;i/ 1 a - ;bOi§-g\ 
OI/K-y ?Xttffifcflc#LT 1 0 1 OJJLtXfe*. U K 30 

tt-O. 4 Vvs. s CEWflrcWHStt*** 

WttW*. G(3G(/ CL I M (n-B 
u4N) C 1 0 4T»fiSn*tf'J to-;W3j:tf3Ky 40 
- N - * tr o - ;K7>Mffcfi^#©SII8©S|«*(i . 
» 1 0 - 2 G- 1 • d 1 fc\fctf 1 0 — 4 — 1 0 5&- 1 
• d i -e**. 

*J «*«iL*Ci:K:J:0«flFT**. 
»«*&<«ffifcttSLT 10 8 <fc < Xb*** 50 
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uuwtw*. smfi^ii. i oHz©jw«fcr#u- 
.moo o«©ft»-rti«T**. 

^n«ffiH(0«giti(iy 1 0 2Q <hft* 0 ft^W 

(a^ftoaasti^ttf) l o l oaa±) . BfbMtf r 
*+>*iki srMSJrt-* («^*©ast*4tti 02a 

^2Hi^^n^>J:-9lL £?fcg-?< h?>vX^2 
2ti. iK'J tTa-;U2 4-?8§*{b3ni 4 S 9a>t*tt 

t:n-^ofta»«ati. najsn**©c i r l 23 
mffittsn*. ^Jtanmt^ ^vj-y k^t- 

h 2 8*J:lfV-X3 0t«B1"*J:^U:We«*n* 

«BSG#: ' N / o> 1M 
[ : n-Bu 4N : I C 1 0 4lZ7*/U xiWfrU 8 
*0>B£Y-h«ffi3 6, VG(ZTV-X*5J:tf KW 
>KI<&«£3 4. VD0HS£LT7-X3 0fcJ:tfK 
W>2 6R9®«3t3 2*«E-r*i:i:t:J:0«»^» 
t>n^o £Stt»3BiC;S3ftT^*. 
VD^O. 5v«T©«©«*. vG#a*ffilw«J#$ 

-;wa»tt-e**it*«f»sn, iD«±/h*i\ v 

G*W»J tfD-;u©|Mt«ffi. ft-O. 2Vvs. SC 

U-f > 2 6 BDK:8*l-aSnIffitc«gK^an4. VT 1 
JEOVG K^LT. £*)<Dmi±VDOfft5CDmxm± 

mmom*t^LtztmxfTt£t>ti%. + 1 5 v 
vs. 

5 C E izm L\,^*tiWL±o> V G ^+^tcjEO«lT-(j:. 

I Dti. VD©Bf-§-©tti-TvG©J:0jE^<O»S&HJ4 

6 /Id^ 2 4 Htffilwij»4«5Mb^MS6«:«/J>t-r 

^ /h»vD§(o-o. 2V)*ttffl$n* 
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0 

dfl^/WxicWLTVDtfO. 2 VKl?L^£:£ I D 
©«*£?SttK««:»^^t±, 10-' C©«?5£# 

x i o-5C/st?&*. 'Misut 

#J;itf. Hewlett packar dlSE5Ki*^D 

fBSLTsaw{z^->^> • *7£tt*. natt©* 

*Rd«4fliWMI*«:. i(ewlett pack 
ard HP L COSflfflEfctfU - 3 r * f-JUf* 
7 x >£Stt£-f* h 7 > * £E"f * Z £ iz «fc OR 
h^>s;x*t:fl»Lfc. S»aAS*«fflLT. K<b 
»£2 D rcl 6) iiMMTzMlzi (F e ( 

cn) 6' \o*y7)u*7k&mtmmimAi,t: 

H^\z2 IrCl 6fl)6ia©aAU«i-45Ky-3-^ 
t±. K<b#J I rC 1 6" , 

E" ( I r C 1 6* 3-) =+ [16 8V 
va \ S CE -&*)9->*>Zntz. Z<OM 

\z&^x\ mmttz&nffimiz&ii*&zmo&7t%i<D 

*yZZOlzWZ>Mz+ftT*&2>. ft*. IrCl6' 
-*WFe (CN) 6' -OKtlfiftXSOttAtt, 

* - >* V/ * - V* 7 iM ? )W °ltm*7f> L fc. 

I r C 1 6 ' -HRfcfc^T. aA$nfc»<fca*©a 
tt4 X 1 0-' #aA£tt-r* I DV 

S. ^7'D'v boffifti^ y-xfccttf VGA* 
IH©7. 5X10-' ^JKOl^l^MLTt^j:^ 

zt**LTi**. ms^tto&sfcs-r* I 

rcl 6' -©fiti, 3SllKc<^3ft*«a#£jB 
BLTaA£ftfc±l rC! 6' -®i3:X,©/h8K> 

t-r*fti\ »2 0H©7 f -**»*4)i;:teffl3ft*8 
&&£.?%<oizgm-e£* a 

mS.it. I rC 1 6" (4X 10-' *;u) £S 
AL> (LOVvs, 5CE I C«83tt*»*ffi(;:T 
I r C 1 6 * -frb I r C 1 5 — ^STcKftlfrf 

t**tf. a7c«ga4ePfl7 p D «y hoa», 1 2 x 

1 0-8Cti. I rC 1 6' -0)1. 2X10 -"±2 
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0X^;i/^#aAT*S7L$n^i^^LT^^. zti 
tl. itAStifcl rC I 6' X 10-5% 

**7x>£»*#£1^fVN%f x£<£ffl-T*£ 2X 1 0 

effc^jogp»^8 x i o- f %-?<&*£<erf*i: 
.f/wxti8 x 1 *)\s<»mcffl\zf&gtz> 

zt&7KZtitz 9 £©aA<&*^ 2oo««ffiui3Ct 
10 * I rC 1 6' -d^Xr (' 1 ' — *0»7cli. A 

3-yfjl/ft7x>ii x *ft*%£\z9-y* 
ytZtztbffi 10-12 *)Mom<t%&zm$ttz 
a-effiffl £ 10-3 HT©'h«£TJ: 0 

izm^mumtzsA.zzktf'vzz. 

20 <Su^;u*«ai-r^«>icttfflT?#^. H2 lHti, tf'J 
Mfb^j 1 2 oa^ic««icffljs uipjisim tjcs-r* . 

5 0 OmV/SfcJWc* 

-f-rafi^n. 5 mv / s©fix-f-rjsfl[-e 
30 m^mztiT^ti^frojiTtzmm. -mizmMts 

s»©«gi*a£#0*ffi©Baft * ltimbt s * - 1 
- ^ f jbf 1 7 x >^ b^t^iH^^t ^> ^ > &m 

^ , J-3-yWt7x>tg 

40 a8VVS> ^0«ffl©S<b?8ffija±»^-6. 

CH3aI J10. !MCn-Bu4N) C 1 04*tc 

0 1 0QJ:0^^t\ ^2 2i5J:tf 2 SCfclt^f-^ 
lis CH, CN / (L I M tn-Bu 4 N] 
C104l:j3tt4f/W^l:}«**t©7?*5. f^itf) 
fi$iWmfiE7'a pH=l-9;aI M LI 
CI 0 4 4fcl±a . I M NaC 1 0 4 ttztta 1 M 
HC 1 04^*t4^P?«T*^£tl$n^. -a2VvSs 
SCEtzfctt^g^Sfiiii. G¥N / CL 1 M 
50 I:n-Bu4N) C 1 O 4 ^(O^fU Ztzij?* 
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xufturttsx 1 o" . *&wm*iz 

0 2 H20tomnon-parad 
aic , SHcJtf rjgj (i H H 2 Ofctt+S/h 
£SP«ffi£fiB LTa, C N tt * J: 9 frft 9 /h 3 

JfiaKfbli. iE©IBiW<a L CNfcfcivc+t 4 Vv 
s. SCEJ:0/J^<H f 0^fct>T + O, 8Vvs, 
S C E <* 0 /J* 3 ttfttfnfi£W-efc* i: t iz&mtZOtf 

^'J-3->f;l/ft7x>(t C) (3cN/ (n 
-Bu4N : ) CI 0 tTD-MnWLTB 

2G-ldl £#«>£ft*. jK'J-3-j**IW-*7 
*y/Wx©4$ttfflS<HLTi>*. 

LfrLtttfS, sKy-3-^^;l^ t *7xV*»Ht-f 
VG^D-y h©«*«*«-ft*>% 

ftfofey-Hi©*«aiao 1 2 om3. vj-vf^t 

-hfV*-f X-CfcU IMlh7>y^^ (FET) (7) 
V-XfeJ: tf F I/-f VldOBiliy- hit* 4^ £ 
©fflHfcft*** ID«VG'/a-;h©«»(lffil3> 

1BE3>y9 9>Xt±* y-hfttfl 4 0 0*>^X h 
n-Affe^^MSOS i/S i OD/&RF 
E T (Si MOSFET ) <D»^ y- MS© 
*fflgS0 2 7 0mSTfc^ #y-3-**;l/**7 

o«hw4>eb#j: n«*s < ft*. #y - 3 

-yf;bft7x>S:Itti:t47 f /WX©S3fl)lg 

ttn. J:g0*&ft«*«rc**. 1 1) ©«a«ft« 

VG - 0. 2 V"efilmAT*^^'J 
f/WXJ:D*ftO*il\ 1 1 ) 0*£ft«*<lt± % 

*y - 3 */i^*7 x >a<ftnfc»«¥**rr * ^ 
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h =7 >*JX9ftT'U ZtWtO h 7 > vX * 
IWU:i±2o©*£ft»g#**. »1®«WU ft3fcjg 
a©MOSFET©*+>*;i/©*3#. fi-&ft©±£ 

^ffin^^K^^ ^'J-3-^W7x 
> £Stt ^ "t * r^V x fcfE^fc * - y-t * \z \U 
10 I^b*fficR2S9 1 0 - 7^ JKOe -36*31*4 
Shbtfft6fti\ ttttfiftflTeii. f/N'-fxfcHHM 

— >*>-f*©ldfit 0- 1 l^UOe-^SISdS 
*nfetfft6ftl\ S i MOSFETli. y-h®« 
OfficF I L2^0#Jl o-l 2*)\,<De m - + 

H2©Mrt, LT# 
tttI§»OJ:Vil/K^^I&»tttffl«t, f 

20 »ttftatJ5ft«ftKH«-r4*«. V 'J -y KXx- h F E 
T©7-XfcJ:tfKU>r> H -5 Mti&O&i M . -f 

o>©IP*©UF'y^X*-&#li % ftl 0Hz ©J1& 

. 3KU-3-y^;i/^7x>«:Sttt-r*-7-f 
30 Sttb¥Mh7>vX*i±. l^Hxy-;i/-eaiiic^ 
->*>*7Tjr4. ** , J-3-^f;l/ft7x>^] 
0>*£. f/W;tt, vG£Q. 0v*5+O, 9vv 
S. SCEfc****2 0~5 0*yiWT*->:r> 
£fcvG*+a9 vfr£Q. OVvs. SCE# 
CXiT 2 Qm s Nf^->t 7 Stl*. 
giSSQ. OV. JEPg^- + Q. 9 Vvs. 5CE (7 
) jE3££{ttf>vG£ 1 0Hz ^U-3- 
>f;l/ft7x>(:I^< h7>^^©«#, ffl^© 

40 t\ «*y- mggti» i7^^o? >^7-e* o . a 

SVD=cL2 vt^t^g^Ote&l mATfi-5. 
^n^0^^tT^^i^t^T. 1 OHzSsitfl 0 OHzlB 

+ a4KW+a 9Vvs, S C EMl-iJ^TjEaW 

*>i:ft*/c«>ltStt«J:0fi»-e**. lOHz.-eii 

ffi^m^ti. O. OV (SE£*7) (L 9 V 

vs. 5CE (^*» PJ©«fltXW-7'tcfc^Ta 

so ^n*m^tgi^^n^ 0 
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#u - 3 *)\s***7 * >*g**£-r* w t vm% 

tt¥Wh 7>yX^(i, 0-1 2<0£KH^pH4>;tol 
tfJWWHAfc*. Q, I VOVDfcitfVf I- + C 
LSVvSs SCET\ 6B|fHt;:bfci3«fcA,£— £*e 

&m/fi£##®*S£i-*. <rnt±#j i5xio6 

0/c r I L 2 fc»JE**. fAVxti, *©#tt 
fcSftfcffft o:^^ gfflUo* 71M ? 

mmmsftzmttz* io 

Sftre^*. WAtfx P tC 1 4" , tfctiPdC 1 4 
" -SfctiP t C 1 6* -«)J:o^(ft©aKBjffi<c*^ 

2 0 0 * h o-AO^Btt? ©aii^ fi^ft"? h 
ao««>jitn/i5EKPt (0) Z±?ZXnlzP tC 

mnm<om<tz®m?zmmz&mz. Fig 2 

4t±. VD#0. 2Vfl>£#n, 1M HC104/ 
H2 0flK:fctt& 1SUI0 2/) (2©S#W«JSA 
»^St*3KU-3»^f : ;Uf-^7x>-P t ) 7 

H2 5Bti. f 1 , CN (Sa) Sfcli 

7j<ttmp?g («b . p tttm : sic , p ttf 

tt* P t Br4oy- h *ffi^T»«¥^S 

HW<cKB*fi(3f * ftl^ £ £SLTl^*. 40 
#V-3-^fW*7x>-Pt ) 7>vX*ti 

>tf£LT.teffiT£*. S 2 701^**1* .tote, p 

) . ^tr^ntiagT-^^. ^josn. ^2 %m\z 

H4 3Bfc*£ft*J: olc. S i02-S £g*£4 
2±fc2o(&W ^igTM^MLt^l:^ 50 
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□ y>4 6 (PCT /" ) n*5J:iWU t'-;l.7iD 
-tr>4 8 (GeC P 2 + 70) n?&SU ■ WCsKy 
*y> (Q/QH2) n^^W^pHMttOb 

©ftHou* h'7^xtfflt iSp h-c* y trtnyv 

p H0>2ftli. HSUtlS© 2 os>&®fga£jI*^gi 

sKy etDy>«a^^^otg4 4tcgy 

0UF7nifi^V»X4 4*J:tf FU-f >4 5 «:» 
a-f^280^y^4 6i5J:r/5 0©l/K-ynifil 
<*^>i:, 7-X4 4 FW>4 5PflC«ffi4<8Kn-5 
. H£«fflM-eti. 2^®-7^^I : I tg4 4fc < ttf 

4 5M*8Eft*«$ti\ S^ftS 0 tgfi41-^S^©p 

5 0#S5@£;fx£ftT^* o ^ 5 2 fcitf 

6*j«fci/5 sr*m*iz&mzti [^-6. 2oon<sa 

copies 4 i cc±«T©*^gin*. wi^tf, *• 
y \ft Dy>/#'j^7xDt>y>ft-K oii^ 
. EpjD$n^affio&y~K^**y t'toy>5 6t-s 
a^n^mffis 2 ves^^n. jEy-K#**y t:- 

;U7iD-fe>5 8T-»a*iifc*«S5 4fcEiJtttt£ 

(PQ + ) n+ (Fe Cp 2 +) n — - (PQ 
2+) n+ (F eCp 2" ) n + -# 

msmi^ztizxiiz^ ®s?ommb 2 8-h±ic^ 

0«tt*ftfc«ffi6 2 e-0««Sl«t»a$h4. B 
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Sttsnfc*©*. ftawfcu. • ssmtta 2 a oft 

10-7 ^iH^M^i^^. T K UXfflO 1 o 
W^@T*-r-<T^m® 6 2 e - h±tf>fi£ft£IKb • 3 

3§ 7 Bli. iiiQ© U K .y ? x^itS^f^ ft i> C H 3 C 
N / Q> I M t : n-BH3 w 1 C 1 04 

6 2 afcJ:tf6 2 b 1 &&XfM8.l,n%W&<0&<ont*) 

#<bm@6 2 a-CfcRgLTfSgB 2 a-h#Btf 6 

9J»3ftfc»0*'y ta-;U6 0 *m<i6 2± 

nu&mi* #y tfD-ji/©ftfeot#«-N-y^ 

£8 aBfcJ:tfS8bBl*. aKU ea-^TU-f 7 0 * 
. lo^H@(^8bB) Ztzl±2^>comm (318 aB 

) »iwn«*(mHrFu:ft«.. 7 o^chs 

CN/ [1LI M ( : n-Bua) C 1 
§m^n. lo (»8bB) *fcli2^ (»8bB) O 

5«ffi7U-f- 7 0 0 loco^-f ?ofiS7 2©HGli. 
-IOVvs, SCE©S«to:RS3*U flW^-f 
^pIS7 4©mffiti0. 0-tOVvs. 

®7 6. 7 8fcJ:lf8 0©«fflti. v7 1. 
ifl*n^jE©«fl[^^^*Ul\ m@7 4fc£tf8 0 
£#g|-f*9 ^ ^D>©E8(:Ji)s omVO/hiMffi 
KT#iB;:*#* *HWfc*Jil±. 1. 8 
KTW^A^-f^Ttf. - lOVvs, SCE^ti 
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*^ $ ft t ^fi£& l r ^ an $ n * tss-e n & t ^* 

ti, gft^^fiL©2^©«Stc<t0^S^n>i))?$^g| 
«J* UK^ ^*i&©«K©iI«WX<t©^«>. Ner 
ns t ©SC^J:0 : ?a$n*«fflra7-f^4i 

10 Ml 8 b Eli. U9uW&0) 1 08 2 ©^jEOfS«^ 
S9B©«aSS«ffl7*-^(cJ:9S*n*J:^ k. 

20 arass ■? . «8B»EPin«E v a p p Attn. 1 

o9 2#SCEtnB8LTB££n*«ttv set © 

na^LT/T^nw^o as^nfcsggti. 2w? 

V s e t mi:ET*fe^ t , ««»6PiD«EV a 
p p ffil&te. EPft]SE©jr^8Bfcfrfc 0 B«T* 

StaCiW 1 0 3 G-C**. I KA/c r r t 2 £^*>i> 
30 Sgffi^I8$n/c. Vset 3&H-»cfir*« 

p p ft«36<»t)n^. *ti*$>?L. S 1 0 f i Btc^ 

•^■7>r ^ Dig^fffi LTfi»ft^ *- K«ftt*S* 

o^r u e o-;Kzft^.T*' y - N - y tra 
40 mtztsmmcxnx&^tz. 

fcyU MomE^Y a p *<Eb^> ^ §ifi««/j:«a4r 
^^ic^gftO s e t <om±+ ^y t:a-;KO«^ 

tat* I Q 5 - 1 0 ' Q-efc*. «ifopJf *fc«fctf3KI 

cfc xf# y - N - y f - ;u t: □ - ;u|ffl©BE3fflOgJc— Si" 

,-Ky t" D-;UiJtL, sKUT-'J >H> mmfb^Mmffl 
50 ©iE*fc«ia©^-fna)v7Kcj:^rfc#«eii:-r* 
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( (LOWS. 5CE) tititlE (+a 7 Vv s, 5 

CE) ©«»ft*»«ffl:T*H»cie»tt-e**^&-e 

7'J-y KXf-h h7>yX^ffl^^Iit-f 

tlx Bf4©y-X- >H«EEVD*cfc^TV-^ 
Kl^T >RB*8E*i*«SS«i: 0*<Y- h«EHG 
bt>&W&LtJH\ #V7-Vy<Dmw Wit* 8«r<3 
*i$£&*\fc3fcffl££*u pHfcitf^offtOfl:^ 10 

F^t-FSfAVn, 0. 1;^d»P, 4. 4 
^ovflfc.fctf 5 0 ^ ?a>fiJ:i!)j£*8r>0£«g 
«fc 0 >T ? o «fi7 U ± sK 'J T - U > 7 -f ;l/ A 

T, «MB4«*fc7 KbXPlffi-efeO. fflSK 1 7 ^ 

x 0. BMNaHs 0 4 fltiifc^T 5 0 mV/Skt 

S*-7-f7o«ffi0. 5 M NaH804rti:*»v 
T5 OmV/SfcTHttt?**. dftli. -oolit 

S\ 2ooRgf^7^^Dtffii 1 2fc«fctfl 1 4 
S\ 5-1 0 S ^a>fl[o«Sifb¥«lcf*«Stit:#y 
7~y >7-f jbA 1 1 6TSa-T^c:i:ic«t OSffiLfc 
. 8l£li. N 2 * fct±A r <DT-r£&%m%TT* 2 5 tic 
T*tt<0O. 5 MNa 1 1 SOatWX 1 1 0* 

W^l 1 0¥Coi>rSl 3HOj|lRn^U^%/ 

7A-e^$n^j:-9ic, s«$n^«ffiwt±, vb#2 

0 m V. VG#0. 3Vvs, SCEOil,$ 
-£©£*ttffi«ffi«r*L/i. HSU. f/WXIi, & 

7KS15 M NaH 3 0 4©rt#«|ffiS^a«*n 

fc*y 7~ y vosiOTti. m^ft^wmffiicte^-r^ so 
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?Z% 0 SI 4 aHfc.ttfS 1 4 bHl^*n-SJ:Tlc 

, iKy7-y>©a^ti,>©««<i^n«ffltas-r 

*. »/J^fflRtt, +0, 4Vvs. SCEZtivmSL 

fb#««&r»e>ft*. 1 o 6*ai**sto« 

*-y t- y xoWt'bo&mt, H;^o >fc|(|S ftfc 

. + a4VVS. SCEiaT4fel4Ja±©«ffiTti#« 

-'J >©tttnfl>»tll. + Qx 6 V v s . S CE 
J:0HT©«(to»^*JIfl9tpIiaW^**. + (L6 
Vvs. SCE«fcgfflS£©«ffi-Ctt. «ffi*K/+0 
. 4VYS e 

sc *y7-y>©«stfl>»** 

£f*. E^Mn^ffi^PEJW. 0 2 0 

SI 2 a0fc\fctfjf!l 2bH{^$n-5«t-5K. 
h^t-FIWX 1 1 0(1, KOV'J-v K^f 
-bf^x^^ VG#&fr<S>IE«ffii;:£b*£ 

JWttfc— £®vGfctt#Lfcl*fI*tt*4-C % vG^ 
£te*fc^ftTJ:9©Jttto*:Svt. V-x 1 1 4*>J:tf 

SI 2 aH*>\fcltti!l 2bBOT , --*£teffi-f*£. 7* 

y-h$i(7)^ffi^ yy-^so»2 o s >jy^ 

$>^ 0 Ztilt* VGj6«j0. 1 m A / VctOIE 

^mic J: 0 , S i / 5 i n 2 Y 7 > 

y^^ (MOSF ET) ©y- Vmt, V-Xt Kb-f 

>iH©aaiT*4. gtifwx 1 i oo>« 

O 8 F ETWXl:«t5 4^>^ 0 1 tffO* 

#$/h$i^fttTfe^^t>, #y7-y yzmtttz 
y-r*-K«©«»tt. jKy7-y>#ajc*nT^r 

»8tt1?*4VG»:T, SI 5Hi^$n*i^^7* 

«gl 1 4*«ftSn*fcS. TOoiil 1 2fcJ: 
tfl 1 4 Pfl(C«8636*ati4. KU>f>7>f;Dtgl 1 

2#y-xi 1 4 cfc o t>fiiw»(7-rntf. #y7^.y> 
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ftbfcKH>l 1 2«\ I«ttfcft*£«ffit;:*»* 
Qx 7 Vvs. 8CE i . 

iKur-y >©£<bic*l-r* 

7jlttl-JtLTitRWa^^^iBi*. SI 6@(wTx$ 
ftS^-Mc. tVWXI 1 Oil. l»«Tt?*->*> 

SI 6Hic*5-f^t±. VD=0. 18vCTvGt (L 
3Vvs. SCE'X 7>ft-0, 2V 
VS. S C E t BH"«fflX x -y 7*lC*f ITID ©fitf* 

5 0m 3 JaT©*>-3i-7B#IH£ 

4 n «t o t ^ 7 - * >ma#9L n*. 

>1 6 fc¥SL»* UK y<-fx©1* 

ttii. i j >©«aft^M«tt«rfia^aa 

U >^£©0r4© U K -y ? xSt* fc&CLft^C t 
h$L~f%>. m?Llf, **'J7~y >t±. Bit/H 2 U K-y 

>tt I «?©flfflfl$tt<D UK** *Wit«;Uf R u (N 
H3) 6 3+/2 + tffla^¥*^aai-*. Cltf> o 
lttBfc-G. 18 V v s. SCEKHU>#. 

3Vvs. SCE0pH=l 1 C&tt* 
H" /H2cv E0' lz&l\ 
#*)7-V>l±*tzP e (CN) 3-74- £¥£j 

+«. 

»fbffli;:3 (Fe (CN) 6) Sr£tf*tt0)O. 5 
MNaHs 0 4 OSSticSSI"* f/WXti 
*->*>t4. LfrLT (F e (^) 6 1 5-/4- 
<D ol liHfc + Q N 2Vvs. SCEic3FLl\ 
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T'tUzURu (NH3) 6 £#t;Ch 5M 
NaHs 0 4 aiESfcSftt**:. fVWXli*- 
>*7-f 

. \Z9a>B* 4. 4^o>fif Lt50;^o> 
ftT\ 17;;d >0>EHIM& ft> W 5 ^ 9 n 
jKUT-U >!T^S$nfc2r?^SSJ:»)^T r /< 
HB»fc©pH#£fc*£SM«#SL< 

10 &<t?Z 0 

«*tf. 2 OmVK*L^VDfc\fctfO. 2 V vs 

o 

*£«'>-r*. i Dtiioosffi^&omffiig 

VDl*Sl^m&hS2©®iP B lomffi> * L 
. TvGlis 2r?<D«ffi£JM£ftfc*D*;u8JS«fflH 
(OUffl-r**. pH 1 fcfett*J:Dfct^ pH6fcfctt* 
J: 0 *>^J 1 0 2f6*£l\ 

20 fl^«ft*BCfcfc6«T<Dr) H©gSt«l: 
SJH^n*. L^LWb, fl!l©pHgli:Jtn7>f 

?om®p) (-- b>^*:»s*r*^«>. ffi©pHia 
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»A27fcJSSi-*^r>f u*» ho 

*<fcfcJtOtM«L»*-r-< n * \s ? h b i 
-» j* * x^St^^Jt«£ ( photolithography > 

ft *. 

s a * n * v 9* i-^f-Fo^ ? ^ * * o aw 

t*ed) -r -f * "tSOT^-fr^fitit 



(23) 



2-11159 



LtiCJlft ft K?*lX % 

***©«<fcXtt*S%*? 5 t fctf-e* ft. to 

ftfcl0©**#*ffl^X*HfelJ:O*JC#T*tt-t* 

« "C * ft • t*7iySttJ - >f ^tt7xy 

«*!C4*5»S.*ft. ft&tf* * 9 - 3 + 
* < ft ft II It ft 1 o Hi »c*i«-Ctti 0 o o 
+ » + * 7iyf >«-f i o- 1 * *j*.t9^v* 



HEIB362-lli59 (4) 

ii xtt 9 * * omm % a u -t <t*» a * itjE*-r 

t Utt^ft^OlCtS. #9 - s - + 

* t!ftat?*> . ************ ft©* 
^«gittTj*6 c t k x *) . mmmm % 

*OAIOp H*tf ftKKfl^** 
flt»NI«)cifVt, *"-f*-K*-|Kft^ 

* *- «ag*±ic v k * * ft* 

ToBSlTJ:HA*K:*UfcT»'-**>ft:ft. *J3fc 



^Ky^^t^frOflft^? l£ *> — * % at 9 - N 
*| f*7Xy, #9 - 5 - 

* < ©*ft*<fr*i*^-f ^»*««tux«ffl-c 
#fto ***ltH*#^y v-r ^-cj5*-T^O-C, 

ft t i ***** ft. 

or f-KttmZitxte ft. wK7^t#(j'C 

ki*9T*»ytt, a 5 M N*HS0 4 *»j*K* 
\*-C *t S CB+a i YlH^ftttttftiftt 

a 5 MN«HS0« fclH-Tfc-f 
JJS CB + 14?t1 0* * 
9 % a S MN«HS0 4 lCi»VT-JI»Mft, » 

ft. * 9 r - 9 y****xi**fcttic** «a 



tt©**fr fco#£ft;JB»c Jtotfti ft. £ 
U.-Cfr/a-C* f^^lt, # 9 T 9 

f*7xyIltf*7xyo»«f|[>5 ) »«$li 

tic 

± 0, I^^MT^Itta^tllOtt^J: 9 t s t 

a**«W**e>K*. i**9- s 

- * T a> + * 7 * ******** 

( i 9 x i o* p/«» > ^ttrtttaB 

t««ttftlC*\»-Cf*A-f ft C £ *ft«J* 
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mm 6 2-iM 



t \- 5 ha**-**. 

t 1 uoo*y^^M - a « ic a < * X 

LV*«tt*<10 0>Sl OilcUinoo 
— 1 u o o*yrx f n-AOSIO, JBtr fi-ft 

5 t©Jt5 
-,/<-K(A.J. Bard ) ( *r - ± * r ? * — 
( Marcel Dekker ) , N.Y.. 1 9 8 4 ) 10 * K X 
* ti ***** V 9 ~ 

( Etectroanalyt leal Chemistry J „ 1 5 ft 4» IC 
T-^.#"^»*.^V— ( K.W. Mnrray ) A^E 



11830362-11150 (5) 

»yXft$5D — i 5 o t> » xxjji? a i - 
*l *v ±+ fc - <fc - - * 

a^St^fcO* < „ £C^©«» 

* 3ft 9! K a \- X * « -r & © * a l « 5L ft & » 
© * 5 ©«t* # 9 * o *V7-9 

* 9 - s - ^fAfr7iyAtftoftOf 
p ifs/r.^y^ o x ^ s> ^ — 9 a ^ 

t57-<*/*7-( ieoophore ) * £tr ^ tt© 
K * * * 2t # # . xv^M^oiy^RJSOtt 



(25) 



mm 6 2-11159 



**0*4>*-*fc*. *B«* < 4 7 3, 6 9 5 * 

***a#<!'lcaH*t'*)|C?<f V ^ (Wr I B b ton) 
» ^ y tt, 44'-**9«>a9 

H*OT!„ *M * ytt PtCl,*" m <0*4 * * Kit 

* Kfc*ao«#?e* puo> *£feu*a. it. 

^ A »>f 9 T - 9 y-w^xof^-f x %UTlC 
; -f * o <«T QUA 

• x. * 'S -7 9 X^-ky^r-O^-f ^ n x y ^ > 

^nxv^Ko^^^ . ? * ? v 9 - It * * X 
1 0 0O/5-y*-At*l, £»o f 9 = y ^ 

lt^^D*^RIt«hfc # It O * * 
fl#«0 9 7 > # 7 *ftiO fctfrlC** * K % -f 

liOTA^{t5 flft\ai 4 0 < * » > O ft S 



»B3Hg62-11159 (6) 

*1 * tll^l 9 bBlt* ? - 3 - > * j*** 
7iy<)**»tt«%! 0 0^ 8 0 0 on omn 

©fete***!**-*. * g - 5 - >^^^^ 7X y 

3 0 q - 8 o o nm fc**&**ttx-<* V 

ATI bfllcSt JC ? »C*ttAr»S C E» + 
o.3-+ioV©|HT**.*Blc:fcarw &to*> 

lcohtJia^*«, 8 0 D- 
1 5 0 0 om*lC*V*T:efc * „ fi#ft**<^ > 

«T©*UCft|RS*t.ttw 9 * * - * y - 

tt*««fflRttrn^?j> H PEI>IT 

F)K«j|Shfc. t<0CIF77< JMX^ v . 

ft S *v fc # 9X9H)i*x^j>f-( v s> ^ * - 
* f 1 o o 5 A^^-v • 4> * u - * % ft ;g 

t -caa^-ro 7 r-f j^*»e>o < e- 

Mxt, ««ao i h c i o o J BR 

Op - Si * W * « *«T ^ 4 %»a"f 

H,0, *il ^tXONi^^ol^lASI 
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(26) 



6 2-11159 



****** ft-f*x*TM o : 1 !Cft*Lfc7 
1 1 o otO*ftfttPrt^SA*ht, S*/ 

aS/«»/T = -^OHI<fc^-f » & A 5 D 0 
— V 4>*<tt K\X % 1 1 8 5 0 * x ^ x f b-ao 

*^#tejg3*vfc„ ant*©)****'*' r« 

? ^ P R - 9 t A#i>?47fc*Y\''SxY&& 

tC'x^ltfSHlJlxj'f y/gfcJj^t2 0 * 
9 ^01X07 5-1 0 0WOft359^!7--e 

2 »£JHt*5fltt k*tfco MRC8620XX 
* * - 9 y/v^xtA^t-f ^IjgTMt 

4*-KK*V*-Cteffl*Hfc**~<D2»£*<fc 
ftNECJ 1 1 7t?^-A»fyxtA|c*^ 
t*fj*Hfc. * x~i* ^ n a-c^U < 
fcS35tf_t»Cflt***tfc» 0 x ~ 5 * 9 M07 

9 X/*iO»H 2 D 0 * V ^ X ► B-AO©*^ 
O . *J7» Jy*#F?4*-KICiflr5 
S It S 0 * i' ^X ► n-XOff$t?^>-^fco *o 

1 o o o * ^ ^ * y 

9 T ~ 9 yJttf^^lCttiinfc^i^O^ 



*?B3BJ62-1115D (7) 

{> — • 5^— • x-f • •* X 4 B 0 0 D S W * 
-x^yx-** h w %»jt-r*fc^»c« 
ffl SJtfco £ O -<r ^ • * x ^ • x^y^'-WLjtK 
tU"CS 5 0W*«T-**S'7 > ©4 0 5 nm ? 
-f i'fcfcffl-r*. -rx ^«*t«^ttlt WK*y\--C 
s : i icJfi*£H*. a 8 s o »oi*^fl^« 
fflSii, *>vj?AHtfi4*y*ti : lie* 

# > ? -f * - KOfc-fr IC**. JJ^ttl J^Ofl 
f4 5 1 28t«t< b »H«*Hfc 0 3i»5*v 

to Jt aft A K*»/at-f*<fr *fco*:«ttlC* 
^-CO*«fcteV-tlt* > u i>x ► J:-efcofc. 

*y ^ST s 0 J 9 ^0*102 0 0 W<Offi& 
x~ii7 0 P «ioN f t i^lc^y/xfiar? 
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Hfc » ft* » *"'lt* k v«>x f * 

* • * x • t * M"(y3-#v4t?F'* 

5 0 5 7 Mt-Ul 1»0|I9««Vtx^ 
%r«\-X«**Hfc. **vj>xMi*5'K'«* 

s 1 a a*M-e3l**Hfc. «*iht«tt<tl 

*r?X*-c***y^MlC*\*-C7 5 — 1 o ow 

* Y % Mt#yF, * Jt tf^s^-ltxtf + f 
- ^ r ^ o i s i-c*^-fcj^ft^Kfc« f — 

nt. fit** xfic«»«hfc, 

-J* ft fc i& IC 7" x k $ H £ « ftffliTttTi^^fft 
*lc*v-Ci o'*X***w 

ic ^ -f f a **r v-c n*bK+* * * « 

je-fftfci*, a .o 1 * *OK,CFfe(ao 4 3 is * 
a o i * ^OK 4 CPetO0 4 D %*tf* * fcit UK 
CRnOM^.DCJ, * * tf * ft « M # * *C * x V ?n 




4#BBB36 2 - 1 1 1 5 9 



B6W62-1115!) (8) 

— a» • + x • T / 9* ^ya-if^tJT 
«f*50 S7?0-t1 1*OH»*0-*x 
*%«»U-C***Hfc. * k v«>x Mt« * Y 
<*7 YU XV* 4 /Btl7-f t07^-f 

•f*fci&lcft4 * x*-c 1 : iic#f?«Kfcvr 
s 1 2 »«*9tJS***tfc. ******* 
ttiI/?XTX?fy/«|c»^t ? S — 100 

x,Kty-/<yt o 1 5 1 9 *T%«Jtfc*** 
x • -f x * * y?OTO - 5-^?/- ic 

* e> t . y*-Bi - -fy^rxk r-f • *r* 

N 0 - 8 2 7 An *-J****!r4 * rf^*-** 

40*It Fc(CN> 4 3 - / 4 - * fell Bn(NH,) 4 
5+/2 + vKsr^x*ar />KAffftMft* 
ftfcS***.* X 5 lC-h4Hc|8><kLfc. «ftttM 

«^ONaC10 4 , a5**ON«BS0 4 \ i fc*X 
CH.CN *««|>Oai **0 Cn-Bn 4 lOC10 4 ^ *> O 

B 3 ^< -( tK-^ffax* y mj:ff*f yvt* 

»«««»T1C*>», * SO-e* / « 

• *f A'RDBS ttUPAB«f>3< I # 
x a x * * k / * S * \ * K 

tMO*tttt*ftfttI * « * a***** 
< S C E ) >C93Lt»#*Hfc. ftHtelclt, « 
Aft^ttWSttN, itttArOittJ SICK* 

* 9 T= 9 ► * 4 KO»*Kli % m 
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f 9 ^fcttffl t tff frfcHfc* * — ©**Wa 

PAfl^fM 7 5#ty*/a^^7 \ / it *"* 
/ * * ? >&JCtfPAR*r^1 7 5 * - ^< - * 

# 9 o - i felt rfg-N-Z^-A'tfB-A' 

CH,CN / a 1 U Cn-Bn 4 NlC10 4 4> t? Z 5—5 D 
mM tfB-^it(iN- * * * * * - **m<t~t 

Vti. SCK-C^f t, aM-N-J**^**-^ 
tt+ t 2 ti, S C I *f**L fc„ ***©ft*l*. 




(28) #P*Pg6 2-11159 



ftraBS 62-11159 (9) 

r««J SUfc^S^trftSi-**:*. CH.CN/ 
a 1 M C»-Bo 4 NDCI0 4 * IC * 6 m m ft * E * «£ 

\X % a 0 1 H Hn(rB,) 4 *V a 1 M NaNO,/H,0 * 

KlfcUfc. pH ioasM 

mHS0 4 /H,0 *IC*f^tl|ft*iifca4 4MT 

y|t % + a ?Yt«. s CE u^ttfc. ov^-c, 
*t*fc*. pH ioasMN«H90 4 



#?7=9yfcttIt6i»|C*7? *r©-«* ^ 
9 -.*-e*ttLfc» *V-T» V CH,C1, -C^9-j^ 
*»*L. 4^f > »if57»?y^o + »lc«8* 

a 1 i^o^o*^n?fift^* % CH,™ / a 1 M 
Cn-Ba 4 IOC10 4 » « * «C 3 - / f-A"f-*7**s* 

5 0 m H 5 - > *7xyO$4TICiJV*t 
a o V - + t b VTi,SCBHlctovtB«ft*h 
5HMSO|ft*I 0 o ffl y/st«a«*5 



* ^ © ffi <"o 

1 y *? * * 

fittt^rf 9 ^©y- ► *<frV G ©HftfcL-C* 

^4**«»flr^**iB-r*©icttj8snai* 

4 *©««*&*>*!> ;t«flt*jfe*. **©tt*W 
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(29) 



2-11159 



*. tO»li»oEl^^t5k, tax* 

*c r*#J <***-r*. PHot 
ftoi 5 tut* ««*k:i5 

©»JR. Jc tffclcfiH-r 6. 

****** H&fr&T Hf9^^a5c* 

S K T W-C * ft * Sic *> 5 £ £ * t? ft *• * tt * ft 

S»*lc*tt[*T*jBi •> #*. #9* 
it lift - a 4 Vy..S C B«ttTMft*tt-efc* 

IE*tt***ttfcfr*, CH.CH / a 1 M Ca-Bo,N) 
t> * # 2 2 tt % # 9 * « - * 2 4tJ»WftSit 

Ifi JhHoa 1 a 9 i a-' 

* » **it«fttt,ie*H*n&. ▼ 
***** 5?Kxy-^ ► ? ^ s> * * >c 

* * H * |C % K u -f y 2 4 % 

r'W^OttttH. «*X CH.CN/ a 1 H 

Ca-Bo 4 iocio 4 icr^^tftm, a*ose 

Utt 3 4 % V 0 lCty-*iJJ:^Kw-fy 
MOIE3 4 m V D o Js Jt 

^ K y 2 « «©«« 3 2%Bft-f*CfcKJt 



82-1115!) (10) 
CIO« T»*ft*H** 9 *«-;**J:TJ* 9 - H 

ft i o-* ir*. or 1 * j; 1 o" 4 - t o'it 1 . 

X * S it K m B U t « V* 9 « S © *<fc % ^ 
*fr*#***fc IX* fcfcvK ******** 

* 9 - 3 -/f>f*7xy%ittt5f^ 

*> *tr < 

I- * y 1>***> + -* y *»Km*L't*. 
ti % ! dHi © **ft»c-C* 9 - s - y f- »f- * 
7 fcT«>?a'?x*icJ:&. ft 1000 

*©****«•«* *. *«**©**• y- k 

V D a 5 V#T©«©»* % Y a #*«ttlc 

-C»t*9 fifctt-Cfcfctfc**™**, 

I 0 V a 9 tf n 

»- ft 2 V t« # SCEJC9iE©«ttlC»*fc % ^ 

3 OfciffKH X2 4nic9AicA£^tfi^* 

s *«tticff*ieii*. v T jcoiE©v Q ic»t 

-C, I D OfltltVD ©J5f^©«-C«*-T ^ „ t 

©«l* t-ftUfcBtt-CffftfcH*. H57n, 
S C E IC« \*\***HU±0 V 0 ©+^lCjE©m 
TMt. I D It, Y D ©W*O0IC-C V Q O X 9 jE 
^©»»ICJtU*C^«tet Chit, 

^»**T^-f±fc««$*vfcBft^9^«-Ji' 
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(30) 



2-111 



SI D OttH4Xi o- s C/SU45, t©»* 

A*.!** Hewlett Packard « <r t ^ 

^70«UJttlCE«iiifc#9 - 5 - / + * 

a»t*A»teJ:**Jc*A*H*fl:*tt«ft?a< 
Hewlett Packard H P L C tf> % ffi ft K * 9 - 3 - 



62-11159 (11) 

«K,CFc(CN) 4 D * m + K& 

Pt lfi)r9$ISntftJ8Lt. & 
*ft*WttlC*?rJ'*K 1 IrCl < O^SOSAK^t 
* # ? - J-^>f*7xy|cS^( 

tt»H3 0«|Qlsattll9 

B 9 ' ( IrCV"- ) - + a 6 B Vr.. S C B IC X 

9 * - y * x to«ie*\*t:* Sffifc 

Ira, 1 " K»lC*t\-t. ffiA«*tfcat<tafto 
tttt 4 x i D-^^-c^^^ .frfiAicai-^XD 
".B>B/Bjr^oa*tt, 5> - * id Jt Xf V * < 



BEJCA-f S IrCl,*" ©fc»i % 3S«fc«JB*H* 
»a*ICj6H U*CttA*Kfc^ IrCl # »- © * A, O 
*6*lCt?ftV^ 82 0B©5*-*%*|SOIC 

W3£«, IrCl,** ( 4X1 fl-'**)tffAL, 
a 8 Vti. S CEK«»S*l5«*«lCt IrCI,*- 

3L 2 X 1 0- < Ctt. IrCl,*- O 3. 2 X 1 O" 1 * ± 

*• Cfitt, ttASHfc IrCl,'* oft 8 x 1 o"» 
9 - 3 - ^>f*7xyis tft t5f^^ 



Jtft*i»cj5£-r * C £ *5*?nfc, coffi 

A©**. JOOlHSlCU^SIrCl.'-fre) 

ifCi^-^oflxn;, A^«rHft&«T*ttiftffl-c 

ftto-'* * A-©fll<fc3****-r &*U«JB* 
9 - 3 - / f >f*7xy5rj|#t-f if,! 

*®<fc 

« *. , f 5 ^ 4 . 5/1 

©fc«J8**6o » 2 1 BtX % #9 - 3 - * I-* 

aft* i t ©*£Aic*flxica»>ci*ifctticjE£-r 
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(31) 



2-111 



mY/8 ***** -ra*TM*, 5mV/SO 
A * 9 ^ tt , 2 O © 4 * n<«tftl«*KtV» 

ft^*©±5»c«»5. ~*K*il«tt*A*J: 

if itf B«*K»1-*B8r©tt*]fcfc* 5, ft* 

***** ***-C«**H*:» 2 © -r-f ^a«fi 
***©******©*«©«»* L 

9 - s -*-9-» + *y****h 

**©*«*»*•***. < 

s. * 9 - s -**,**-*:7*:'-eigtt«Hfc2 
o©-*-< * »«*«©**«> o.oY*e>+ae 

CH,CN / a 1 U C»-B« 4 N)C10 4 * K is * * » ft 

■r * *»*««© rs«j «: i o 10 



RHW62-11159 (1?) 
It . CH 5 CN / a 1 M Cn-B» 4 NDC10 4 K***?'* 

a * K*r-r* *>©u*> ««o«jt«j«tt^» 

7 ► pH=*l-» ; at HLiC10 4 4 fctX 
a i MNaCI0 4 a 1 MHCi0 4 ©*&«*« 

■CJtfflSH*. - a2Vti.3CB)Clr^*i* 
Sttlt^ CH.CN/ a I'M Cn-B* 4 )0 C10 4 «Of/< 
4 X ICttTft fcfla* 9 - S • j» * *> T*7 

ICH^inoD-Firidilc ft K ** -f * * tt T * J (*, 
H,0 ictti"* iCfiHLt GH.CN lc*tf 

CH.CN Ki*A*t + I 4 V 3CEi^J< 
HjOKH^t+aBYTi. SCSI 9 ***** 

K JC 9 jEO*ttH % # 9 - 3 - > + » + * 7 * f 

©*^£*9fcflHfctt©ff <fc%£fe-ra„ 



B*^ C10 4 * © * 9 e»-^IC»LX*IH*K 
******* JfcL, ft 1 ««*fc****** 

*l, ***©a*ftitm*©*tt*!<t icttu-c 
tatt^o^ftiv. * 9 - s - * *■ a"? * ? 

*. * 9 - 3 - / ^^^ai-73t^05t*»«tt* 

fc**tt*Xtf*«#tt©*tm#ttico\*xr* 

ITitif^^O 3 o©**t*«fc:8J 

6, *T* * 9 - 5-j**>*-*7x y lijcv-* 



( fbt )©y-x*J:tfKV'-f xQfleeftft*' 

^x h «- A-Cjb*****#**> Si/SlO,/ 
#|FET ( SI MOSPBT ) ©%*. *>-►*© 
*tt«S9 2 7 0 m S fc & • * 9 — I - > * ^ 

It t 2 ^ o x tfc9, C Kit f » VCR © 
£ Hi % • H^*%:*^^-r *^><>f *0«I 

V Q = tt2 Vfftl mA ti9> rf9^»-^« 
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#9 - !->f^f*7xyi!«jitiH$^|r 

«*»5tOM0SFBT OHy*>0* 
CfclCfr*. * 9 - s - * * 7 x x *36# 

#^^e>#tt«* sn o-'*>oe- * gi * m 

*5t»lC*- f*j/-r*©lcft t D"'» **Oe" 
*9l*»*it*Hl&e>ft W Si MOSFET It % 
h ffi^O^ttcm 1 3 0 ft 1 ■-■« * c' 1 
-e* - * y * 0 »202tt, t-r y^^te 

a o v s C £fHc**.-c 2 o m« rt-e^ 

iE»*ftOV 0 t I OH* - 5 

*#TIC*\*T % **y->««Hfti 4 

1 0 Hi iaitf J o oHi MIC*V*X*a*e© 
«aOjfl*#£fc-f 6. fx-fxit, +<L4Y*jt 

t ft*fc*>J5Sti Jt 0 Aft-C*>*o i o Hi tlx 
ft t o o 0O|A«IE^ff(>hi. LMt, * 
->BK©*3li % a 0 V ( f&±* 7 ) is X Xf + 

fc*V-CaS*t*«» i: Basil*, 

*9 - S - ^t^t*7xy%8trtts^-f 




(32) #B§Bg6 2-11159 



BIW362-1115D (13) 
j: 9 4>«a-c*> o . ^ » 

K7/xi^*lt % ftl 0 Hz Olft&ICtSft 

9 - s - >*-^**7*y*£#fc-t*^*^i» 
*«fl:*tt h ? y x ^tx, i^Ulil|x^->t 

V*P>+a*V*«. sCEK«jli^ o ~ s o 

*»*A<fc*?ttl-?J'i>**l** 0-1 20J£« 
BOP HO*tt««|«8[lC»x.»*. aiVOV D 
isXTfVg «+ a 5 V rt. S C E-C, 4 8* PQ K k> 

* 9 a t a,*— je-c*** Id ^w^*.** « 
mohu * i s c ©*w**«**/m*ft*® * 

& ttixft i 5 x i o« a/i* 1 fc«BT 

na© * * x# 

1 0 ft^fi&KR»<k-e^ *• wirt. Ptci 4 *-. 

* ittt p<ici«*- i fc« ptci,*- on «o«7e 

i*ffift»*Ji*l*. a*fc;r >. .9 r *^_fc*fcti 
"t*©|C«J8T£.t5 0 ^ffifi2 0 0 * ^ ^x * 
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* k* ***#*»£*ie&*ft vifce>*%o 

•c»**nfc*««5a«>a±*t*:?E*pt(0) 
Lfc. a^n, «mttw « tttssois 

FU 2 4 tt % V 0 # a 2 TO 
Hai MHC10 4 /H t 0 « lc*fr* 1 «£EO»/H t 
©X*»*9»*.lcJSS-f**9- a 

ft 2 5 r^-r 01,01 (»» ) 4*ft 
*tt*ft* (lb.pt tt«tt;ic,pt 

7 * n * p'sr ^**4tONlCfca. 

PHOt»tt» BSttt|02-?0#lfMta 
I***. co«« t tf*nyy 

Hfc.**h.& Jt 5 fc % pHoXXilt^ttS 

* » «« 4 3fciEI-KM««S^t*0, #9 

*yyovKy^x*tt*5y-^4 4 * jt u f ^ 
■4 4 s4rtlt5:|o#?T4 « * Jc 5 o 
Of Y? *xfttt«lcjfc*fc % y-^UKV 

OO^r-f/n«« 4 4 * Jt 4 5 M * X tl * * ft 




(33) mms 2-111 



»!»a 62-11153 (14) 

ft* \.*th%>jcL-cv* 

* 9 - s - y f >t*7xy - pt 

ft 2 4»ICa<SH*Jt3lcaft»«rtfc* 
^tpH*ytHX«ffltt5, ft 2 7 

COSES**. ft29HICv*it& < t5lC. 

ttftft»tt**»fc-rs*y* 

*^<pH*y^40 C t tft? So 

2 004TO««f «4 4 % 4 5 *H-e*t 
*K*«^4 4 ( *0*V+) n * * * * f *» 

*^ B *f< a c Gec pt +/B ) B -eniru, 

-C* 9 + ✓ ^ ( Q/QH, ) n O Jt5feftfc*pH* 
tt -T t* *> * . 

ft* 5 2 it Jttf S 4 I*. ****** V K» * * 
ftfi:**-raft-fr*5 6 * jc 5 a -C«i * K: 
*tttv* 0 2 ooft < *S£ n«tt*irfc^4 
*w**5 2Ji!jttf5 4H>cH % jr*'*- KO* 

Ox v ■ K«tt«, l*ftO V r 7 ^ x« 

* K* ^xftttO** ftftfc*?* L ^r-f^o 
ft* S 2**h^ 4 * « ft* 5 4fcl***0*tf« 

o % jr_ KO»^ t »te£H*«ttOft9 




ff«0lc*iH5J:5lc, ffl * o*tt 5 2a- 

6 o %a * <o*t*flHt5t« fcf**-f * c. t tf-e 

# 6 • * # * * OCnSISJhfclStSi 2 e - 

* « 6 2 f~h)C«ft4*»jBLa*. 
Kfc^ftH. «»»»c»t, ao» 

Oi B CN / a 1 U C»-Bu 4 D C10 4 rt»C*JWCSS6B 

«iii^6 2 b, iffir>ttau»&eao*o* 

5 ««T ^4 7 0OlOO^-f^n««7 2 © 

^ * * Si 7 4^Sftita o-i oYt», 
S C E»-C**.&Kfc. 

Kfcl*ttfi7* % 7 8 tsXtf B 0 0«^tt % ftft 

7 4 J: tf 8 0 % ^ ft % 9 i ^n^o £ tt IC ft 

C*^V»5 £itj>5. C©&*lt % en. 
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JtfiPS 62-11153 (15) 

<o #»*<fc*« * 2 a-cKStttU-C* 
£ 6 2 a-h*iRtfe>ft*CV>*aK **«IX* * 

*»©**lca£-3\.*T, fl»SKtto at 9 tr « 
- a* * o*«S4 2±icit3i'titt^-e^^» 

* J: B 5£ * ic f 89 3 H £1 # *> 4 o 

OHlciotlt, ioo««(ff8bH)itit 
2 oo«ffi ( m a iB)iiffi»»^tttt»Tlc 

*> S • ±r* 4 7 0H CH, CN/ a 1 U Ca-Bo 4 3C10 4 

5 . L**L-C, v k y ^ x*«*%55c-f % © 

J*fc itfiO 2 0©*«)C Jt *) fcjg* 

*<fc©fc*>, Nernat © ^£ & £ Of fl3K&Vtt 
T'n 74 JC 5. 

S8bHttL % / B*«0108 20**ijE 

©«ttfc*i*-ctgft«j«ttwwic ft a t * % 
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miBo*******---*** ******* 

ltS<f *- ra«-caft »• *H5»WlD*ffiV«pp 
ft tttt* *ttO 1 o ? 2#SCBKBUH2« 
Kft«ttV»«t o»*tttg«htvS. MS 

an*:**** 2 * 

ft. 1 ->©-r4 * »llt»6t»0*t 

v.et *+*ic£-e*>ft 

V*pp Sito*EOjC\.**B»cfefc »> II 

tfcft. I>0«#»^5>>»e>h4<f 9 

o - ^oftUtlt ft 1 0*fi T?* ft . 1 KA/o* 
*tt*. ft V«« * + 

A-C*>ftfc. C^KflKbt >> * * *^ 

«x»«£Tipp a*##e>ivft. * 

Wttrtt, 9tl«£lcXM9 tfo-^tfa*** 

T-Y )> 9 v+S** tmz ********** 

* -t ft . yprxt - yi>**lc4ot 
It. K V4 y»«£V D lC*t\*-C 

pH*Xtf*<D#oft*tt^*;«--*lc**-e*> 
ft. 

00#««I9«ft^-«^»«*T^-CJblCiJf9 
X0***Hfc. L*»b-C, «tItl|*ICTK 

yx?tt-ei9« Mix t ? * y«-*iSHft. 

a 5 MNaHSO* rtlCi»V--C S 0 mV/S 
oriftOS^^-f / a 5 MN«HS0 4 ft 
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una 62-iiisn 0$) 

4taic*ft*Kft*fc»K:*iBK:»tt;Tft. 
n't obBic^ihi.nic, »?Hicv*n 

fcrt, ailD«EMV«p *£faft h * 
ft*»ft V«t omit. *9^»-^0 

**t9*i"ofc£T»fcft. tfl-N-**-.** 
o-A-Ottlfcltt 0 s ~ 1 0*fltJ*>ft« atto* 

tv*an**n fc^"* 

-^■ott*n©ft»c-ft-rft. 
g g T = v y***r h-r ft ^4 * 

***tt*i-ft c ft • «ftfc*tf. *9 

T = 9 xlt. + < a 0 V t». SCE) *fc 

ttiE( + a7VTt. SCE)Otfllfl:^»«ttt 

-cfcft. * 
9 9 r**#t-r ftf * w *it. * i * r* 

-fcfcff-f ft-f^-c© * 97ajy*l<t 
t^Uic-frs. *iBi-ftB#<t— f ' - 

ft»n»*^^ * ^ * A©H«©tt*tt % ■» 4 * 

1 OliHtB 
*?*tft t * * Jl» *Hftflff«-C*ft. *9T~ 

***lcS8^ft**i:H*lc»^«KfcH«»* 
ffi«*«lCjEttp1-r ft t U t»S*Hft^ 0 

c ©HJt«tt©*ftnt. o**»csti-ftm* 
*©*»»*<**» Hi-ft. 
* 1 2HlC35c$nftJ:5»c. **4#-Ka© 

* Jt 1 i s ~~ 1 oi^n otftfl:* 

*-T ft t fc K X 0 «*Lfc. ttjglt. N t tfclt 
Ar O^fStt^BftT-C 2 5t)Ct*ttOa5M 
N«HS0 4 IC T"* 4*1 1 o % ft «-f ft c -fc ic J: * 

ft 0 ftHWScStt** U fc. 
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ft. Vj> *52flmT, V Q # a 3 V ts. SCEO 
t *fc < k % t **H* 2-*4^«*«Hlc 

file, 5 s ^ -f -* it . ftB0jffl*K»ft#fl:ttL»c 

*£Q.5MNaHS0 4 © CT t * * J* ft IC & * * *i 
HSU^UN, » 1 4 a Hi«Xl?» 1 4 b 

«U 9 7-9yOft + Ofitttt, I 4 i * » J' tt 
»*Kfc2^0^-f *«***SSi*-r***9 * » 

«1 2«H**JtlTS&l 2bHOT r -n«fBt 
Z> L % 7*4 * 1 1 0 lC»t6«S = 

*©**ttt*. >•«©*** 9 / a o » 

2 o 5 9*'-*>'.x"Cfc*. CHI*. V G 

V Q fi»© J:»»#*&ft£*H4. 

si / SiO a ^ 9 ^ 

'^MMOSFET)oy-HHt, y-^t 

* 1 i oo*ti£icS5J5-r** r ^ 4 * 1 i oo 

*m I*. ftffftMOSFETf^-f^Kat^t 

©J:9«A,©fti »©*£ ***v-*!*-c*>**» 

S*»c»*ofc*>. $£***53COMOSFET 

fc&«tt*t»c*» i **flE© a * 0 
KXV*tfittft-Cfc6 v 0 eic-c. »1 sale* 
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fcftli. + H6Vt». SCEi OUTOlttO* 
+a<VM, SCBJC 

$CE*i*-*e>n*fc*. rf9 7*?yo«»o 

£*itf*9T=9>'©»i\fc©K#*CJt!>ife£ 
A09l2D*E0RlHt. H, ©56&OB 

?& 1 2 « H*Xtf» 1 2 bHfc*****}*:. 

i'*-fjr-Kia*'<*-f.xi 1 on. * 9 * 

ttJC*i>*fcfrl D ©#* fc «*© 

fcVttfcfcfcfC. Vq tffcfc* iconx I D © 
«/Dlr*i". 1 * ** XT* Y v 4 y \ 1 2 

-r* * 1 2*8 XVI 1 4HK*5*tf 

a H i 0 Kl'O'rOnlSl 1 2 # f — ^ 
114X5 %^lC»ff-f Ktf. *9T^9>'rt» 
IftttlcS * Sfc«>«*l* W 5«-<>f^iio 

It. y 9 * K^r- V *4 *- Ft j£»lcBC-C 
Kfel*. ^^-f •* 1 1 OH. p-n 

3 s> KtHS015IC 
2 fiS^-^^-f *TM*fr\* 0 ■? <* A * * 1 OO^-f 
*-f«©*»ii. l*f*1 1 <09«$0l!ft 

— :»©^-f ^ »*«©*&fc*9T~ 9 

»L. tt*©^ 4 9 » ttff V X 0 ft*ttlCft»-r 

t-T 5 t 5 ^ -f ^rt. ^ v ? * * 
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9 y V * T - I * 4 * - V * l & > 9 y * x * o t 

*IC«t* 0 »1 4 Hie**** Jt 5 K % 

» 1 6 »fc*\*-CH. Vj) « a I 9 VKtY fl * 

ItJfrT***** It t KX 9 . 5 a mt jfelTO 
* 9 T - 9 ^ **r-* -f * 1 1 on. tt^tt* 
T D OJJr^ofitic-C I D O 

K4i\0»>lCft*t5. *0«ttli, *9T 

WA.tt. 2 OrnVfe^LV-Vj, *Jtffa2Yri, 
3CBOV Q ICU^SIb Ollt, *«© p H* 

iROHIBOtll, V D l*3MO**£*2© 
«*»«tt tttTgtt, 2O0**tflft 
*Hfc* o > *-****M©«fl:T!$>*o p H 1 
* * W * Ip rt * pH4lCft*&jt9tati o f 

ft f 7BIC*«h5niC, «»ft^69*ttO 
*fcfcfrfe 5 * 9 t * 9 ^©tt*t©*<tH:, 

1 2 4 ICES* *g fcftffi* 



!i«fl3 62-11159 (18) 
K^x«t«*.i<R D (m l ) 4 s+ /' + iaa«t¥i 

****** CO E c> llffft - & 1 8 V vi.SCE 
fcflft^il, Cnt£«-a3Yrt, SCEOpH 
- t K*#Z © B 0 ' K&\+. 

# 9 T« 9 y\Xt fcFe(O0 4 f - /4 - tf«t5, 
WiLll. * f 9 fc"****-** * 110 

ltftWK f CFe(QO,D **tr*tt© a s u 
n-hso 4 b . f ^4 *t**- y 

*yt6.U*»Ut CF«(CN) 4 ) ,V| - O B° ' tttt 
*a + a2T»i, s cbic«iw jr^< <f 
Rn(NH»V + %*tr a S MN«HS0, OjgKlcfttt 

•rat. r^-f^it^-x*7-r*. 

«« 1 2 J|C*57^?X»«^rOPtlTV' 
-f 1 2 0*fl*fciCjS«i-*£*lCXOT%fce, 

ttt^-ets. a^«fii 22#a^t?db*t 

»1 8 B © J*"* -f x 1 3 o t* ft 1 7Bofx^ 

^4* i s o * * - x * y+ 

ICR 6 iKfy'/HA^^MJ2 

tox^»«*«i 3 4 **e>-e**. 

©»-fc* Jt tfy - K^-f xfttff \«'-ci*« 

fc©* IK 1 2ABK:*?ns?'^Oi 1 oiH 

tt 

xi 4 o i / pyft/a i zifo'sm-ckO. 

< 1 0 0 > SI »«1 4±)Cj£ft«ilt1 0» 
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(PQ ,+ ) n *#tt*a7£L* # 9 x 
«*^. (FcCp, b ) 0 s#<**mft-r * £ t fc X 0 



?5R3^62-1115!) (IB) 

ftfcftW « 2 9Hi5Jt^»2 * bBic 

*$*i&Jt5lc. a*f 9 - S ■ / f*f *7xy|t 
19X1 o* F /a* + a 5 V ts . 

1 o* ©tar* ©a*****-*- a. + a e V 
t». s c E#ji-e«»*it? ?-5-/y-^^*7 

Ml 9 bBtt, * 9 - 3 - ^f*t*7xy«l 



■» F**tt^o, tit, BttOffiSHi 7 A 

a* ic*9i-*«s * jaw:. 
tt^*<H8-c«,iiabH6+ a 5 V ts. SCE 

K**-r**W»*tt**»2 PbHlC*<htV5, 
0 » S ft ti ft 1 0 #PTfc4, #9 - 5 - / T » 
#9-5->fwyf^7xx|^ + a 5 V r* . 

**V*fc«> % ft2 0 0 J /at* ©«KIC*3*ftO 



00 1 *«*©St<t>c*JLt* S*t*ft 5 x 

1 0* ? /cm* -Ct>*o # 9 - 3-/r^^*7x 

* 9 - 3 - > f-^t ^7*y|CJ}toft+ a 1 - 

*tt#I9iEK:»<fc % * 9 - 3 - / 
*7iyo»»tt*«MU5, + a 5 V ts . 
SCBO£OtttlC«t<f? - 5 * > f 7 

ho, 
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2-11159 



********* r*«ttj tjift***. n 

ft*******-*"*. CO X 5 fett\*«**»l« 

*ai***-r* c t*x*-r*. 

Ci 5K5SnF©*flt*»-r&tf 



IffiUE 62-11159 (20) 
* * - 3 - >t*t*7iyo«tttt, matt 

**«*fc<fcfc+t 4 V rt. SCBi-CBAtt 
H,0 fc*\.*-Ctt, » + a a V r*. scs 

***lca*»*Xtf-r 



2. * **** >****» 

OX + KKlis X&GM" 9 i> + % z L 

»«* 2 ***JIJH)CttA L % *ffi***|cflj*. 

6t. 

IffMl OHi ) . 

n*© 



* © 1 J /«* fc Jfc L t 2 0 0 — 3 * 0 J/o»'. 

**1"*. 

B*Of/<-(^)ciiv^t, AK9$Ht RnCbpr), 1 " 1 ' 
ao#ft%*tl*^» ft 2, 4 VO«£E#B2D S 
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ftggng 6 2-iii 



fiio^n^^Hftt^x^ ► * * « « * * 

V xBffigfr ^ 4 * n ss i 2*»*<tl-* H^tt 
Htjfc-f * t t J: 0 * to^^-f^o 

^ / i a b o o *y>^ )■ 

o\.-ta*oBa3£^-i"*ttv Q y - * 

t Y*s 4 v ( drain ) ^OflOtftl]) % y — X 
t KM xtO»0*ttV D OHRtltSt/ 

«4«H«:«J«9tf*^7xa-t^ (FcC pl Vb> D 
SJ 4 bBHpH©3!ffc**»4 aB©*?fX* 

»*Br*a**©*9 **-^-e»#<tLfc8 
ffi 7 as*. a<BonttT^4 © ch 5 cn / 



8138362-11159 (21) 

mJLttlH-r A X© * \s t£ *>n * x * 9-x^fc5o 

*«a*t *©»»»«**>*»***&©#£ 

©»1fe«ft<fT*& 6. **#©*©* 5 ft*# 

c t #-et x * • 

4 Bffi©tt»ftK m 
* t Bit, *A»***"¥%mv % #9^*« 

^7x D *yt*ft(FeCp t Vo) fl *Bt<fc-f*C 

f *<K *©«WfflB-efc*. 

CEJiti^t^-f ©*«**%* 
«B T*i> *• 

HI *C»-B««N)ClO« C a 17 4 1 D Oa V/ S 
T©»fc***TV*r*A©r*7T*So » 

b © ft 8 ti 9 m ft * m a a % % <t * m is * c as 

» 8 Htt* 9 *»-*T*»Lfc5«©*^-f 
* dISCO^T CH,CK/tt 1 M C»-B«*N)C10 4 

s iBiti s*» s c « - t o vTses&saa 

io 

0a bBtti H©«S©*iHfSte*ttfil«©T 
T**»*©*©?**» 

3CB)t»tS8aSS!TflSltiai * 

▼••i < v .«t tt * «©**©»* ©-*©»SCB 

Hj£*tt-C*S ) iff V*PPl ( Vappl ttfB© 
do 
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0 1 a HI*W* 9 * n - * 9 - N - /» 
fctotf & HS*tt V„s t ItflSCE - l 0 Vtt 

v -e*** 

ft 1 1 Hit 2 flO^t -f ^ d tt«*l<frffcg 

*:HICJt9*J:«£2.4 VOf fft*»H"CB 

*Bn(bpy),»+ K # * © ft * % & C * * * » © 
-f > n «ffa*Bfr9B-Cfe* # 

. t?fc 9 , V D * « ^#M|f (SC 

5 1 <BO-*<fSt>«ffi B y — * » t JSO <D <r 4 ^ a 

0t 2 «BttILa*IC*tf ^4 aico^-c 
»*OV G ***** K^-f ^«JE V D (mY)|c 

01 5 so tttt 1 2H(*ta*)cwyjt** 

felt* I D (tO»7>-<T)»V D ( » V ) 

0 1 < Btt« 1 2B(«L2^)C$tJ:)ft 
r xto WTY fl xr5>r»scE-a2~ 

»(»)o/>7r»*. 

0 0 00 £ * ^r^vaxo >fcC00LT0 



Ifiaag62-iii5a (22) 
ri^vhbs r- > * y -x t r v 4 > ton 

»*©*©T**o ttO *JI0o«*T 

• t *»(*Ua*)llv D #2 Q » Y T JB 9 * 
Y o *»»scK + a3VT*D**0*tf P H 1 

O ft 5 M HiH80| X D S» 

H ) © ^ * 7 T* 

01 4 Htt0 1 2B(il£^)Kl$nn 
f/»UCoV»TY 0 *»8 C J6 - a 2 Y**» 
8 CE+UBVeftjtSaftOFlr-f > tit] ^ 

DfftXoHfttSt/yy-Cx 01 4 » h a i D 

a s * * b ^ **a Lfc-«rt!3fc»K:a 
01,01/ a i M Ca-Bq 4 N) CI0 4 tH 
*0ttlC:l*W'**te<V ( J* S C £ ) ) ©fcftfc 
#5 7 5 a am tOftfcBtSCti;©^?? 

01 » bH»±01 iDCf^^ IC^KY 
(i?SCB ) = ao . at , a 2 , as. a 4 . 
as , a* , a? . a8-io|c*tt*R*BT© 
«Hfc**ttft ( bid )©^*yc*>*. 

0 2 0 HltV D « a 1 VlC*W*>"Qfc 3.-1/ 
y h X ^ * _ K ( Hewlett Packard ) * r »> 1084 
- b*Ettfc^D^ f .^? 7 « !)11 |tt tt t X( atM 
NiC10 4 /flo 5MNiH,P0 4 ) *IC«V*fc*9- 
3 - J»*-<v7>*7X2/-<-,*o V 4>X * ICO 
v*-C. a 0 1 MK,IrCJ 4 f>*«0 

IrCl,*" ICtB»>Xt0S**i4»^<DUn(i9.) 
0 2 iBltV D = ai V K * * # 0 - 5 - > 
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&BSB36 2 - 1 1 1 5 9 



( * ) © * * * T* $ o 

0 2 2 i 9 tt CB»CH/a 1 M C n-B»«N)ClQt * 

pMco^Toy- ► * tt c » c r * r u < > 

%H* X0*tZO&{k*&m 8 2 2 a 

S CE aO'vQZ TC^Iti pA x S* S C B 0L 2 

~ a 4 5Vt6IU» A, » 8 C K a 4 5 — a 7 

VCfcttS-r-f^nAx » 8 C B a 7 ~ I 1 V C 
feltin A ) t*5o 

m 2 2 *0«2«©^-r * t» ittnossi ( * 

~A)Or->«tt(V(»8CK) ) OHfti 

* 2 3 « tt 4f 9 - 5 -J**A'**7x>te«© 

* * nmSTl*-C-PV»T©rv« > « £ J; 

^5?T^*25aHttHfiV c ( ** 8 C B - 

pH40<0«|li«lfc«ftloi</^tttAt* 
*-&OK^^^««I D C$*nA)*JB*|»(4>) 

8 2 8 H H V D «=tL2VlC:tettStf9-5-> 
t*t^7xy - Pi Mv^^^lc^^t, 
pH£5/pH 4 5 0«to«flE*ft* 2, 0 

8 2 ? a Bit CH,CNX a 1 M tn-Bu 4 N3 Cl0 4 K 
*»t60£*«J:©tf9 - 3 - / T * 7 * * 
ICOV*-C0rj£OWtt < V (»SCE ) ) * *> » 
8CBa0VXiftil?*fct« (mc/<**> ©a* 
*tt©T -/-KlCfift*^*:** - 3 - jij-A'*- 
* 7 *>>©»* ( IMy)OB«tLtO/> 

8 2 ? b S tt idc /m 1 « « r b ^ y o \ « 
S CE + a S VjE©ettB#te**t*#«Sfi 
( mF/«' )«Jd#Oj?M * * c ^) 
7 ♦? , 19X10* y r ? ?-/c* 1 



■JfKJHg 62-11159 (23) 
a2-l 07)C8»5I D («A)»v D (»y) 

92SVBU5BY/8 I D (aA) # 

▼ 0 (Y(»8CB) )Or?7T»J, 

* 2 4 a tt <f 9 - S - /f>f *7i^-Pl 

MEC10 4 /H,0 * © 1 »fl&© Oi/H,ftSSCt 4 
Mti»#Ol„ (mA)»l»«<fr)©r? 

8 2 5 Htt CH,CN*£a*ttm*** © * 9 - 

3 ■ >t*7i>*« - x©**>s7X*C-3 

iit( J f-jk)»y-v«{kv 0 ( v ( » s c e ) ) 

©^*"7T*5o 

8 2 6 a tt * 9 - 3 -*f-;v**7x>-Pt 
n^uc?^Ti«Efl>o, , Y D »a2VT© 

rvOl»I D (iBA)»pH ©^*7T** 0 

82 7 0 tt V D = a 1 0 D YCSttfidf 9 * 5 
-/f >t*7X> - Pt ►Jf^X^CS^T* 
1«*w9?»*©a 1HHCI0 4 f 0. 1 UKtClOts 

83 0 Bltl^^^-xoxl/^ > n p a ? * 

22t Y ? v *S x * 
24: * 9 n - 

2 6 : k v ^ y 

2 8 : ► 

30: y — ;* 

32: «« 

4 2: 35* 

44 , 45: -T^^»*ff(y~^» k v -f y ) 

46: *9tf*»^y 

4 8: *J tfa*7iBty 

5 0 : 

52 . 54: 4 ^ » « « 

6 2 • — h : X. ffi 

70: #9 ^o-M^'f 
72,74: ^r-f^n «|| 

7 6 , 7 8 , 8 0 : 

110: -r 4 * 



(43) 



6 2-11159 



it2, i ! 4 : A ? * %m 

1 1 4 : ( # 9 T * 9 x ) 

1 20 : #?7afy|||*o«xv/^ 

12 2: 

12 4: ft* 
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